Hart says a lot of deleterious effects of diabetes are caused by elevated O-GlcNAc, adding, "O-GlcNAc has also been elevated in every cancer type that's been examined to date." Low brain O-GlcNAcylation has also been linked to Alzheimer disease. Several drug companies now are developing treatments that inhibit O-GlcNAc hydrolase (OGA), the enzyme governing O-GlcNAc removal.
In their 1986 experiment, Hart and Holt used highly purified fractions of cells to pinpoint where the bulk of O-GlcNAc modification was located. Hart remembers sitting Holt down to break the news that preparation for the experiment would take him close to a year. Holt listened and nodded, then grabbed an ice bucket and went around to different labs at Johns Hopkins, collecting all the organelle samples needed-what Holt calls his "cup of sugar in the form of organelles"-from some of the leading experts in organelle purification. The preparation was completed in just a few days. "It was pretty amazing," says Hart. "He had a graduate student network. They know what's going on in the place way better than the faculty do."
Faculty and students teased Holt for taking a shortcut. "It occurred to me in retrospect that the ice-bucket strategy was the path of least resistance, but it was also critically important, because it got us unquestionably pure organelles," says Holt. "Our results needed to be taken seriously as a result." After obtaining the samples, they attached radioactive sugar residues to galactosyltransferase, an enzyme purified from cow's milk. They used radioactive tags to identify to which proteins the enzyme attached in each organelle. "The prevailing opinion was that intracellular cytosolic proteins were not glycoproteins," says Hascall. "They showed in this paper, which opened up a whole new field, that that was not true-there is, in fact, a very specific glycosylation on a number of intracellular proteins." "It's not very often in your career that you run across something completely novel and totally unexpected," says Hart. "When you do, you should probably follow your data." DOI 10.1074/jbc.O116.000001
Vince Hascall at the Cleveland Clinic nominated the paper as a Classic. Alexandra Taylor (alexandraataylor@gmail.com) is a master's candidate in science and medical writing at Johns Hopkins University.
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